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8% Real GroWth Projected Annually for Academic
R&D Expeneltures Through 1986

This report contains the findings of the National Science-Foundation's {NSF's) Survey of Scientific
and Engineering Expenditures at Universities and College&FY 1984. The_ survey was moiled tO
random sample of approximately 400 universiiies-and colleges selected from the 586 institutions
granting a graduate science or engineeringiS/E) degree an or performing -Ot least $50.000 in-sepa-
rately budgeted research and development (AM activiti Estimates made by NSF for R&D expendi-
tures o f nonrespondent or nonsampl,d institutions re resented 6 percent of total academic R&D
expenditures in fiscal year (FYI 1984/EstimaMs for FY's 1985 and 1988 are hosed on Federal obliga-
tions patterns; on unpublished data from the Office of Management and Buiget forR&D activities at
universities and college& andonirecent trends in non-Federal funding. All-R&D expenditures in this
report refer tit FY-opeifding kVels, and data are given in current dollars except where specified al
constant 1972 dolla the absence of a reliable R&D cost index, the gross national product (GNP)
implibit price defkqór developed by theDepartment of Commerce is used to convert current dollam
to constant 1972 dollars cakulated as of July 1985. The use of the GNP deflator can on/y approximate
changes in costs.

Highlughts

Expendiiures universities and nolleges_for niparately
bildgeted research and development (R&D) activities Waal-
mice and engineering are estimated to reach $10.8 billion in
1988, up -tt percent per year in real terms during tha 1984-88
periott This upsurge results from the rise in Federal_R&D
obligationein_1984 and 1985, coupled with increased fund-
ing:for academic_R&D activities from all other tourtet.
'Reductions anticipated_in_1988_Federal_ R&D funds, how=
ever. would have a dampening effect on 1987 academia R&D
spending levels.
; In 1988, Feeblel agencies are expected to provide nearly
two-thirds of the total R&D support, about $8.8 billion; an
average annual -incream- of 8 percent in-real terms over the
1984_toislei$8.4bi11ion.-Support frank all non4zedera1 sour-
ces combinedis alsoexpected-to incleelTe on the averege of
8 percent per year_in_constant dollars-between 1984 and
Alai to a WO of approximately US billion.

/Wc reáeth spendbg by academicinslitutkom is_mti-
mated tO $7.1 billion in 1988; =average yearly_rise of

)-erceet -ctollar terms aove the 19841eve1 of
m*r p1onof thil intreasel come:

trom_Federativsncies. (pArtiettlatly the NagiOnal-lbilitirWs
of ileabb)whidiare-elvecied to provide tWeAbittli Of these
finds, or about $t.8

In 1914. Tie most recent year_for-which detailed aca-
doinic R&D data are available; current-fund expenditurn

for_ separately budgeted-R&D activities totaled *4 billion,
nearly_one-tenth of the $98 billion expended nationally for 1
research ancidevelopment; The it-percent increas in uni;
versity R&D spending (5_percentin_constant dollars} from
1983 to 1984 was attributable in large part to renewed real-
dollar growth in Federal support.

Academic R&D spending rose in each major scienne/
engineering (S/E) field in 1984. Rates of growth were sim-
ilar for engineering and all sciences combined, between&
percent and 9 percent over 1963 leveli. The most rapid spen&
ing increaus among the major science fields occurred in
thecomputer and mathematical sciences, up 25 percent and
18 percent, respectively. Growth in R&D expenditures kept
pace with, or exceeded, the 1984 inflation rate in all fields
except the Social sciences.

Current4und expenditureefor academic resAtirch equEp=
ment totaled 9518 'pillion in 1984._a_rise _of lkvernent in
constant ihillamover 1983 levels, and accountectiorliper-
cent of the R&D total, id-Miler to previous4188M Federal
agencies supplied nearly two-thildi of thole fon&

es from capital accounts for facilitiet arid
equipment for research,devement., and instruction
amounted tower $12 billionbritin. The largest portion (IH
percent) of this total was inthelifeaciences-Non-Yederal
sources of support provided almost nine-tenths of total capi-
tal expeeditures.
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Sources of Support

Separately budgeted expenditures for R&D programs in
the StienCes and engineering totaled $8.4 billion in 1984, up

pertent (5 percent in constant dollars) over_1983 levels.
R&D spending is eStimated to reach $10.6 billion in 1986. a
rise averaging 8 percent per year in real terms during the
1984-86 period-. Federally financed academic Rec_a_spend-
ing rose 9 percent:in 1984 (5 percent in constant dollaral to
more than $5 billion; ari indicator of renewed growth after
ttivb years of harely keeping pace with inflation. The aVer:
age annual 9-percent real-dollar rise _irt, R&D obligations
fritni Federal agencies in 1984 and 1985 provides reasonable
assurance of continued spending increases_ through,1986,
when expend!tureS from Federal sources are estimated_to
reach$6.8-billion (chart a' The 1986 Federal budget reflects a
real-dollar _downturn in obligations to universities for R&D
activities; however, which would result in a leveling off or
decline in academic spending levelsi n 1987.2

Non-Federal_ R&D expenditures totaled $3.1 billion in 1984,
an increase of 9 percent over 1983 levels._ or 5 percent in
constant-dollar terms. Industrial support ($457 million),
although still accounting for a 5-percent share of total aca-
demic R&Dspending in 1984, showed the most rapid real-
dollar increase, 17_percent. This surgein industrial support
is consistent with andlarply attibutable to the increase in
levels _of industry/university collaboration and partner7
ShipS during the past decade. The categories "institutiont'

Seience Foundation. National Potteros_of SciNme and Technol-
ogyResources: 19811 (Washington. D.C.. 19861 tablit1 (in presSi.

'National_ Science Foundation. Federal hinds for Research and Develop7
Meng. Fisdal rears 1%,114. 1985. and 19811. Volume XXXII/ (Detailed Statistical
Tables/ (Washington. D.C.. 191161. table C-1.

tiUti flinds' ($1.3 billion) and:nll other saurcesi ($630 triii;.
Hot* which intlUdes nonprofit foundations and _voluntary
health agencies, reflected real growth Of 4 percent each in
1984.

Fields of Science and Engineering

_Growth rates in 1984 R&D spending in most majcr SZE
fields either equaled dr ekceeded the 1983-84 inflation rate
of 4 percent (chart 2). For the fourth consecutive year. the
fastest increase occurred in the computer sciences, up 25
percent. followed by mathematical and, physical sciences,
up 18 percent and 11 percent, respectively. The rite in torn=
ptiter Stiente expenditures has consistently outpaced all
other fieldt, growing at an average yearly rate _of about 20
percent over the peel decade, fueled mainly by Federalsour-
ces of support. Still, the computer sciences accounted for
only 3 percent,nr $222 Million, of total academic R&D spend-
ing in 1984. Engineering fields showed an_8-percent_increase
ove 1983 levels, led by civil engineering which ShoWed a
pimp of 21 percent. Engineering expenditures_ in 1984 once
again accounted for_a 14-percent share of _total academic
S/E spending. Spending in the social sciences showed the
first, current-dollar intreaSe since 1981 but still failed to
keep pace with inflation.

Character of Work

Acadernit baSib research expenditures rose 7 percent in
1904, or.._ 3 percent in constant dollara._ Of the $5.6 billion
expended on basic research, two-thirds was provided by
the Federal Government. Growth in 1984_ Federal funds
devoted to fundamental research outpacediinflatibri for the
first_ time since 1981; up 3 percent in real dollar§ over 1983
leVelS (Chart 3). Non-Federal support ($1;8 billion) rose about 4

Chart 1. Academic R&D expenditures by source
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Chart 2_94cademic-R&D-expanditures by
science/engineering field

Freraint change, FY 1983-84
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percent in real terMa. The 1884 and 1985 Federal budgets
reflect _continued real=drillat indite-6-es hi academic basic
research suppporL averaging 7 percent per year.' These gains,
combined with growth m_non-Federal funds and a relatively
low projected rate of inflation, should result in significant
real growth lin basic research expenditures over the 1985-88
peried.4
, Higher ecintatien eipenditeres for applied research and

development coMbined totaled$2.9 billion in 1984. an increase
of 12 percent (8 percent in real terms) over 1983. This repre-
sents the first substantial reaklollat groWth in such activi-
ties since_19811ancican be attributed to rises in support from
both Federal and non-Federal sources.

Research Equipment Expenditures

Sciparately budgeted academic R&D expenditures for S/E
researchequipment front current-fund accounts were up an
estimated 19 percent in 1984_to_approximately $5113 million,
constituting a 6-percent share of total academic R&D- spend-

ainiilar to the portion reported since 1980. Growth in
research equipment spending exceeded the inflation rate in
all of the eight majot SIR fielda. Oiler one-third of the total
1_98344 increase in equipment expenditures took place in
the physical sciences. Federally funded equipment-spend,.
ing grew an impressive 23 percent from 1983 to 1984 and
aCCOUnted for almost two-thirds of the total.

_`Notional Science Foundation. National Patterns of Science and Technol-
ogy Resources: 1986. op cit.

Chart 3. Academic nquenditurn for balk rotairth by tolitC6
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Capital Expendituest

In addition to the $8.4 billion in separately budgeted R&D
experidititret, academic institutions expended $1,2 billion
in 1984 for capital ifiVeittnent in S/E facilities and equip-
ment:for research, developfrient, and instruction (chart 4),
This is _the second _consecutive year that capital spending
has topped_ $1 billion; a level attained hi 1983 for the first
time since peaking in_1978.Considering the effecti Of infla-

hoWever; 1984 capital spending_was only about 80 per-
Cent of the attionfit reported a decade age_The Federal role
was limited, providing a 12-percent share of the tetal spent,
compared kJ 27 percent in 1974.

'Constant 1972 dollars ore bes-ed Oh the implieit Price deflator fornonresi-
dential filled inVestMents developed by the Bureau of Economic Knalyils,
Devmrtment of Commerce.

Detailed Stiitistital Tables for Academic ScieneelEngi-
neeriag: R&D: Funds,: Fiscal Year 1984 will _b_e_ available
early in 1986. For hirther inforination owthe tables; contact
the Editorial and Inquiries Unit. DiVition of Science Resources
Studies; tel.: (202) 634-4622.

The National Eciiince Foundation (NSF) has Telephonic
1Yevice for the- Deaf (TDD) capability width enables
individuals with hearing impairment to communicate
with lhe Division _of Personnel and Management ior
information relating_to NSF programs, emplqymez,
or general information. This number is (202) 35
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Survey Of 300 U.S. Firms Finds One-Half Employ
Foreign Scientists and Engineers

This report presents data an the employment of foreign scientists and engineers hi-U.S. industry. A
telephone survey conducted in June 1985 for the NationaLScience Foundation_ (NSF) obtained responses
from 152 large firms (Fortune 500) and 153 other firms. The survey included the following industries:
Mining construction petroleum refining and extraction; chemicals/drugs; primary and fribrkated
metals office equipmentelettronicslincluding communications equipment and computers), electri-
cal machinery aircraft/aerospace; other transportation eq uipmen t, machinery; electricandgas serv-
ices. engineering/architectural services and independent research and development (R&D) labora-
tories; The groups covered in the survey employ 75 percent Of-the scientists and eligineers workhkg
in American industry. Theresponding firmsemploy about 400.000 scientists and engineers, approxi-
mately 16 pereent of inith industrial employment The firms surveyed were riot part of a statistical
sample: therefore; the data are not weighted to represent national estimate& Throughout thereport,
the term "foreigner" refers to a non-U.S. citizen employed in this country.

Highlight*

On&half of the firms surveyed in_june-1985 utilize for-
eign scientists or engineers. Their employment's particu-
larly widespread in the chemical and drug industry (82 per-
cent et firma). the electronics industry (52 pacent), and among
indepencritnt research and development (R&D) lahoratoria
(72 percent).

American industry has a substantial dependency on for-
eign supply of scientists and engineer& In the firms employ-
ing f o reigncitizens, theyaccounted foram average lip ercent
of the science and engineering(StE) work force. In addition
to these foreigner& another 11 percent of the S/E employ-
ment in the ralionding firma wilt of naturalized US. citizens.

There were differences between industries inthe utili-
zation of SIR workers from abroad. In the reipending firms
that employed foreigner& these workers, plus naturalized
U. S. citizenkacconntetifor aboutone-thirdofthe SIR employ-
ment at commercial_R&D laboratories. computer/electron-
ici firms, and petroleum extraction and refining firms. How-
ever, less than one-fourth of the SIR workers in chemicals.
metals. machinery/transpoztation, and mining were of for-
eign origin.

Over two-thirds of foreigners hired hadprevious S/I3
workexperienw_the remainder were recent graduates at
the time their_currentemployer hired them-On averagex
the- experienced personnel hat been_ working as scientists
and eigineeM fer five years when hired.

Foreign workeis had higher than Avir4ge lOyal of
educathm-35 percent had 8/13 dnctoratei camper-8d to a
national average of 12 percent for tite WE Work inn* Minot

three-fourths ask the foreign personbel received their higirest
level of S/E training in the Unitexi States.

On average,in all_firmathatemployedthem, _foreigners
accounted for 8 percent of the scientisb and engineers _hired
between 1June 1984 and June 1985. They represented 14 per-
cent of all newly hired scientists and engineers in the elec-
tronics firms, 12 percent in independent R&D laboratories,
7 percentin chemical/drug firm& Mid 2 percent among firms in
other industries combined.

Introduct&nn

The Nation's reliance on immigration for §taffini the S/E
work force tar Increased subetanlially. Studies of The US.
S/E populatirnshow that theproportion made trp of foreign
citizens and naturalized U& citizens increesed_frorr_11
cent to 17 percent between tan and 1982.1 Evidence points
to an increase in the rate of naturalization to U.S. cilizen-
ship over the period, with naturalize 1 cititene Inc:reeling
from about tkpercent of the SiE workers in 1072 to -Direr 13
percentin_1982. The_ increase In the_proportion of the UR
labor forcemade _up of_persons_fromnbroad-has focusnd
attention on the utilization_patterns of foreigners in_thia
country. In addidon. the impact d US. immigration law&

'For it thiniikod-angyals at the donagemplik nod Tlnant clserecladr
des atiorediarorigtn scientists and anginewe inidwUntInd Slates WI= awe
National Science roundatkwforelp t7113M tra and Stenger=
in& iliskiry. SUahle. and Mafia (was- I 1W-Mi1nigan, illeel-Far
historical trend data for Thrik4GAse-Nadnentedencelloundellonbondanod
Scientist. and_Engineete: 19041 (Doadml TAU. sad Mats) ()91 95424
(Wialthiston.D.C.4185).
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which affect_ the flow of foreign Scientists and_engineers,
has become an issue_of _concern to policymakers. This report,
which includes information obtained from a June 1985 sur-
vey of employers in the private industry sector, addresses
the extent and magnitude of current employment of foreign
scientists and engineers.

Employment Of FOreitin Citizens

Many firths utilize foreign scientists and engineers in their
work forte. EMployment Of such workers was reported by
50 percent of the Survey reipondents and was particularly
widespread inithe theinital/dri4 indnitry (82 percent of
firms):, thenlectronice industry (52 pertent), and independ-
ent commerical_ R&DilaboratoOes (72 pertent) (chart 1).

Foreign personnel represent& an average of 9 percent of
the total S/E work force of all theeurveyed firms employing
them. They actonnted for 11 percent of S/E personnel iri the

' The electronics. comvuters. and communications equipment industries'
respondents had timilar foreign citizen utilization patterns and Wee com-
bined into the "electronics- category for purposes or this report.

Chart 1. Employment of foreign scientists and engimmrs
in silettod firms by industry: 1985
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electronics firms, 22 percent in the independent R&Dlabora-
tories, 5 percent in chetiiital/driig firms, and 4 percent in
other industries combined.

Respondentsin one region of the United Statesthe "Sil-
icon Valley" area ot _Northern California=utilize foreign
workers at a much higher level_than the averato for the
country. The survey found that foreign scientists and engi7
neers were employed by tWO-thirds of the "SiliconNalley"
respondents._ Otie=third of the S/K workers hired_hy those
respondenta between Attie 1984 and June 1985 were foreign.

Primarity,_the surveyed Efts entploy foreign workers in
the followingliekla: Electrical and electronics engineering,
computer science and engineering, chemistry and chemical
etgineering, biology; biochemistry, and medical scientet
(table 1).

Approattriately ihree-fourths of the employing firms
reported turnover for foreigners to be about the same as_for
U.S. citizens in cbmparable petitions. A majority of the firms
also_ said that the same career opportunities were open to
both U.S. and foreign citizens.

Many foreigners in the U.S. eventually become natural-
ized; therefore, data on foreign citizens understate_the par-
ticipation of thole World abroad in the S/E work force.,In
firms that rimployed fereignerS, these personnel accounted
for_a percent of, total S/E Wigan* and naturalized U.S.
citizens accounted for another 11 pertent. In some industries

Table I. Percent of rewonding firms employing_
foreign scientists and engineers by_industry and

ciddSpation: June 1985

Occupation

Industry

-_-_All

firms
Bloc-

trOnics

-R&D
labore-
to6es Other'

Chemical/
drtigs

ficMiatilts

Computer
scientists

computet *Sterne
14 23 15 13

analysts 8 8 11 8 9
ChliMlate 9 13
Biochemists 8 21 a 31
Biologists 21 a

MeilWaliccientiete a 17 15

Engineers
Chemlcel

engineers 16 I 25 13 8 20
Cominster

ciASPIers 14 8 24 8 13
Bectricad

engineers 15 a 21
Eirwtrcuift-

1 0 aengineers
MrTOOVapitirifig

engineers 9 14 11
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independent _R&D laboratories._ electronics._ and petroleum
extraction and refiningforeigners and naturalized U.S. citi-
zens accounted for roughly one-third or more of all S/E
workers (chart 2).

CMrt 2. Foreign{ and risturalized U.S. citizens
as percent of scEence/engineering werkforce

in sWcted firms by industry: 1985
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Patterns of Hiring Feragn Wentlett and
Engineers, June 1984-June 1985

Although one-half _of the surveyedlirms hired _foreign
scientists and engineers. patterns differed by industry. For-
divers represented 14 percent of newly hired scientists and
engineers in the electronics firms employinl them, 12 per-
cent in independent R&D laboratories. 7 percent in chemical/
drug firms, and 2 percent in all remaining industries corn-
bunsi,lor_anoverall average of kpercent.

litiost(1111 percent)_of theioreign personnel in all indu&
tries combined had previous work experience at the timeof
being hired, with an average of five years in the work force.

They were more likely to have been already employed in
the United States (80 percent) rather than working abroad
(20percent) at the time of hire. Electronics firms were the
most likely_to _hire experienced_foreign workers instead of
new graduates (75 percent versus 25 :percent)._ Generally;
about two-thirds of hires, both experienced and new grad-
uates. had permanent resident stanis when hired. Foreign-
ers employed by independent _R&D laboratories were the
excentionabout 40 percent of them were recruited from
abroad.

Foreigners_hired _by _the respondents-appear to have a
higher:level _of educational_ attainment than that of_ theS/E
work force of the United States; Overall; about 12 percentof
U.S. S/E workers held Ph. D.'s, and_ 29 percent; master's
degree0 Whereiii 35 Percent of the foreign citizens lured
by the respondents held doctorates, and 25 percent, mas-
ter's degrees. Approximately three-fourths of these person-
nel received their highest level of S/E training in the United

: Chemical/drug firms were the least likely_tohire_foreign
baChelei-leVel PeiCent of those hired) and
most likely to hire those at the doctoral level (75 percent);
electronics firms werethe reverseabout 55:percent of recent
foreign hires were at the bachelor's level and 15 percent
held_doctora: es. Almost 60 percent of new hires by the inde-
pendent R&D laboratories_were at the doctorallevel.

The most frequent reasons givenlor hiring_foreignwork.
ers were _that they were:the most qualified applicants (58
percent-of responses). and that there wean shortage of quali-
fied U.S. candidates 135 percent). Nearly 9 percent of the
respondentt cited superior-overseas training, more value
for the -salary, knowledge of foreign markett, and satitiat;
tion_of EEO requirements as reasons for-hiring-foreign dti-
zens._On the _other_ hand;_of ihose firms_that did_not hire
foreign citizens; _three-fifths atated _that Ihezre was a suffiLr
mein supply al qualified U.S. citizens toifill their staffing
nesiclii without baying:to bite foreigners; and one-friurthistatnd
that they were not hired because of the red tape and costs
involved (chart 3).

Future Ming Plans
Most firms (71 percent) expected foreigners to be about

the same proportion -of new hires oetWeen lune 1985 and
lune _1988 _as _during_ the prior _year. _Twenty-threejiercent
expected foreign_ hires_ to_ be _at_ a lower_ rale.- and only_
percent indicated plans to increase their hiring rate._ The
most common reasons firms provided for plans to hire for-
eigners at a lower rate were a Sufficient supply of qualified
U.S. citizens and the anticipation of decreased hiring require-
ments for scientists and engineers in general through June
1986.

Four out of _fivelirmethat_ employ_foreigners would-not
change their hiring practiceLA in_the future,11S._ proce-
dures for the employment of noncitizens became less cum-
bersome. There were virtually no differences between
industries.

'National Science Foundation._ U.S. Scientists und-Ensineen: 1112 (Detailed
Statistiol Tables) (M3F$4-321) (Wasidnston.D.C,191114).
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Sponsorship of Foreign Citizns
-Under the immigration laws;_fo.--Agn_ciLzens _who enter

the United States as immigrants (for legal _permanent resi-
dence) but who do not have familial relationship with U.S.
citizens or permanent residents, and therefore do not have
entry privileges, must be sponsored by a U.S.:employer. In
1984, two-fifths of S/E immigrants fell into the employer7
sponsorship category. The sponsoring employ_er mit prove
that_a_ qualif ied_U.S._ worker is _not available for-the job
vacancy in order _to_ obtain a_labor certification_ from the
Department of Labor. The employer mast_theripetition_the
Immigration and 'Naturalization-Service for issuance of a
visa to the would-be immigrant. If the employer's petition is
approved, the alien may then apply for a visa.

Of the -firms that-hire foreign scientists and engineers, a
majority(57 percent) undertake sponsorship of people who
do_ not have permanent resident status. Seventy-five per-
cent of the independentR&D laboratories-,19 percent of _the
electronics firms; 511: percent of the chemical/drug firms.
and 33 percent of the firms in the remaining industries sponsor
foreign citizens. Two-thirdi of the firms that sponsor for-
eign citizens pay all of the costs (application fees, legaleerv-
ices,_etc;)_required to_obtain_ permanent resident status,
and an additional 18 percent pay partial costs.

The National Science Foundation (NSF) has Tele-
phonic Device for the Deaf (TDD-) capability-which
enablesindivirLzals with_hearing impairment to_com-
municate with the Mvision of PersonneLand Manage-
ment for information relating to NSF programs, employ-
ment, or general information. This number is (202)
357=7492.
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Graduate SIE Enrollment Shows Smallest Increase
SinCe 1977

This report ptesents data collected in thesiational Science Foundation's (NSF's) Survey of Graduate
Science and Engineering-Students-and Postdoctorates, int-Estimates are-based on revonses
from all 325 doctorate-granting institutions in the United States and a stratified random sample of
the 293 Lk S. institutions with one-ormore master's-level programs in science and engineering IS/El
fields. Data are believed to be accurate within 3 percent at the 95-percent confidence level.
Responses were received from 93 percent of the departments surveyed, and estimates for nonre-
sponse made up less than 6 percent of the graduate S/E total shown in this report. Unless otherwise
specified, ''graduate S/E enrollment" includes all students enrolled either full- or part-time in pro-
grams leading to graduate S/E degrees.

Highlights

ALL GRADUATE INSTITUTIONS
The astimated 415.000 S/E graduate students enrolled

in all-institutions_of higher_education in fell 1984_ repre-
sented almost nanhange from the prior year. Variounfac-
tors which have contributed to the slowdown in enrollment
growth are expected to continue. and an iinàreIse of less
than 1 percent is estimated far fall 1985 graduate S/E enroll-
ment. By =treat, the 1977413 yearly increase averaged 2
percent. The current leveling off follows the general slow-
down_ in the rate of expansion of academic enrollment at all
levels.

The levelingnff in overall graduate B/E enrollment
-occurred primarily es a result of smaller enrollment among
aondoctorate institutions coupled with a slight drop in the
enrollment growth rate in doctorate-granting institutions.

Graduate enjtineering enrollment rose by 2 percent to
almut 95,0004n 1984,- aimpared toa 5-percent average annual
growth rate between 1977_and 1983-Graduate science enroll
ment wu virtually unchanged from 1983; after an average
increase of 2 percent per year during 1977-83.

DOCTORATE=GRANTING INSTITUTIONS

;_ -te Stft ent in doctoratelranlinginstitu=
tionnreacked_363-.0001n-1984; np . , m 1983 . This
compares_ to a 3-percentaverage :1.1.1L al growtkrate _aver
theiprevious six_years. This ects a 1-percent rise

qin thl number of Stildents enroll tithe and a &percale
ilickeeM inji&rtfim1 Shine 1es3coinpared to average annuli]
rates othicreas41 of 2percentánd 4 percent. tespnctiaely,
during 197743.

Among individual S/E fields, full-time graduate enroll-
ment in computer science continued to increase at the fast-
est rite. The 9-percent increase from 1983 to 1984 repre-
sented a sharp reduction from the lpercent average annual
increase reported in the 197733 period. In view of the slack-
ening _of the growth rateintotal_S/E_enrollment, however,
the 198344 increase indicatenthatihe market for _computer
scientists is stiff relativelystrong. Graduate engineering enroll-
ment growth alio slowed from a 7-percent average annual
rise between 1977 and 1983 to 2 percent in 1984.

The number of women enrolled full time grew by 2
percent in 1984 a rate of growth that was about one-half the
4-percent average of the-1977-83 period. Thenumber of men
rose by 1 percent, equalling the rate of the previous six
years.

Full-time B/E graduatentudents receiving their primary
support from the Federal Government increased by 1 per-
cent. repeating the growth rate of the premous year. The
48,000-total reported for 1984 is 1-0 percent below the 1980
peak of nearly 53,000. NSF and_the National Institutes of
Health (NMI were primarily responsible for the 1981-84
growth, up 4 percent and 3 percent. respectivelyFull-time
S/E graduate students iriceiving their main support from
their institutions rose by 4 percent and from other US.
sources. by 6 percent. Decreases were reported in self and
familysupport (1 percent) and foreign support categories (13
percent).

All support_categories (research assistant% teaching assist-
ant% etc.) except "other types of support" showed slight
increases in 1984. The 1-percent increase in thenumber of
fellowatips and traineesliipi aWarded was the First growth
sincs 1977.

Prepared In th4 irdverdIM sad Iffeaprold lasIMions Wadies Carom Melon of Science Resources Studies
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The 61,000 foreign students enrolled full timein gradu-
ate S/E programs in doctorate-granting institutions in 1984
represented a 2-percent increitie, down considerably from
their &percent annual rise during the 1977-83 period. The
number of U. S. citizens rose by 1 percent.

Total Graduate SiE Enrollment

_Total graduate enrollment in S/E programs in all institu-
tions in the _United States in fall 1924 46 tatimited At 415,000,
virtually the same as in_1983 (chart 1).' A slowdoWe in the
rate of graduate enrolimentgrowth waselso reported by the
Council of Graduate Sthools, which showedaslight decline
in 1984 in graduate enrollmintin all fields at master's-granting
institutions and an increase of less than 1 percent in doctorate-
grantinginatitutions, for an oVerall level of enfollmentelmost
unchanged from 1983.* Data from the Department of Educe-

'Beattie the sampling error at the total level is significantly lamer than
theitipparenlgrowth rate in total graduate S/E enrollment from 1983 Id 1984.
tutitterstudata presented in th6 repOtt thtitild be tilled With caution.

' CGS Communicatot. Spiicial Report. Vol. XVIII. No. 2. February 1985. p.8.

Chart 1. amduate eared butbasclences lid
In all InstItutleel enginsering

(Mainlands)

300

200
4.

100

1977 701. '79 ve *81

do kr erarlipmeg WNW
KIM: OMNI FININ

13

500

400

200

100

2

tion's Center for Statistics (CS) also show an increase of less
than 1 percent in total graduate enrollment.

Full-time Graduate Studefite In Doctorate
I nstItutiorie

The remainder of this report _concentrates On fullArtie
graduate S/E enrollment in doctorate-granting institutions,
which comprises 59 percent of total graduate S/E enroll-
ment in all institutions.

Tbe 247,000- gratinate:studenta enrolled full time in pro-
grams leading_to emaster's or deck:irate S/E degree repre-
sented an increase nt lipercent over the 1983 total, com-
pared to nearly 2 percent in the number of parmitheri.
110th groups showed substantial declinesfrom their 1977433
average annual growth ratei of 2 percent and 4 percent,
respectively.

S/E FIELDS

Although full-time enrollment in moat S/E fields was up
slightly from the 1983 levels; the rates of increase were sig-
nificantly lower than those of the 1977-83_ periocL Engineer-
ing enrollment., which shoWed an average annual growth_of
7_percent over the previous three years, rose by only 2 per-
cent in_ 1984,In_theicomputer Sciences. the 1983-84 growth
was 9 percent; compared to 14 pettent pet year from 1977
througb 1983. Only in the socialsciences was an attual decline
recorded-2 perzentcontinuing a drop which began in 1981
(table 11.

The slowdown inigraddite engineering enrollment growth
may be partly attributable te the ideClining rates of growth
in thenumber_onoreigners enrolled. From 1983 to 1984, the
number of foreign_ graduate engineering Stlidenti increaseii
at :only about one-half the 3-percent growth rate Of U.S.
citizens. As indicated below; about Iwo out of every five
graduate students in engineering in recent years have been

Table 1. Fulklme graduate scaceiengleetring enrollment
In doctorate-granting Institutions by field: 1984

1984

Patant
change,
1983-84

lOtal, all S/E gelds 2_48,800 _1
In-g4 i tee ti ig 54,800 2
Sciences 192,030 1

sciinton 25,100 3
Environnannal sciences 11,300 =2
hirattionatkalfcreitc16 10,800 3
Camputer sciences 10,198 9

tfcreicifs 88;200 2

9,300 =1Agriculkusisdencos
116**Tc*scUencii 38,000 2
Health sciences 20,900 2

P40101102 21,800 1
fedi sciences 47,100 =2

SOURCE NNW

11



non-U,S. citizens; however, the proportion has declined
slightly since 1981. According to-the American Society for
Engineering Education; undergraduate enrollment fell by
nearly 3 percent in 1984; primarily in theireshman _and
sophomore classes.' Graduate engineering enrollment may
therefore level off or decline in the next few years.

The patterns of ,growth by field differ significantly for
men mid women. For men, computer science was still the
fastest growing field,_up 10 percent since 1983; for women,
however; engineering showed the highest 1983-64 increase,
up 7 percent. Both of these rates representsharp
from the 1977-83 period, when the number of men enrolled
in graduate computer science programs grew at an average
annual rate of 12 percent and the number of women in
engineering rose by 16 percent per year.

SOURCES AND TYPES OF SUPPORT

The number of full-timegraduate students receiving their
primary support from the Federal_Gavernment increased
by 1 percent from 1983 10 1984. theisame rate as the previous
year, an average annual decline of 4 percent from the 52:.900
in 4980. Growth in graduate students supported by NSF (4
percent)endNIE1 (3_percent) accounted for most of the rise
in the federally supportettgraduate student total.The larg-
est rehitive growth, 6 percent; wasxeported in studentssup-
ported hy "other U-S. sources," including industry athnon-
profit institutions. These sources; however; still accounted
for only about 7 percent of all full-timers. As in earlier
years, institutional funds supported the largest number of
S/Egraduatestudentstwo out of every five. The number
relying primaiily_ onrelfand family support declined 1 per-
cent, the first drop since 1979; while those _receiving their
primary supporrfrom foreign sources showed an 8-percent
decrease in 198341.

The number- of graduate students relying on fellowships
increased-for the second consectilive year, with institutional
fellowships and there from other U.S. sources accounting
for moat of theincrease;_Students holding federally funded
fellowships declined slightly; with increases in ibe number
of NSF and NIH fellowships offset by decreases in-those
supported by other agencies. The latest data on Federal
support for fellowships and traineeships indicate a 6-percent
risein the dollar amount obligated for fellowships and trainee-
ships from_1983 to _1984.._4_The growth in NSr-supported fel-
lows reflects a 38-percent rise in the amount budgeted for
fellowships.°

Research assiitants showed thelargest relative increase;
5 percent over the 1983 figure. This increase is consistent
witite_Spercent constant=dollar rise in academic R&D ex-
penditures from FY 1969 to FY 1984.' Major growth came from

"EnVnecrft Entailments. Fill 1044. in Entineering Education. Vol. 711.
No. 2 November 10115. p. 104.

'National &dance Foundation. Federal Support to Universitim Colle
and SoVectml iftwrofit iniA/M them Frscal Year ion (ivwsiessois. D.C.. MS).
unpublished data.

'National Wan= Foundationjustification _of Estimalm of Appropriat
Kolbe Cotess, Fiscal Year UM (WitAington. D.C.. 1005).ja.42.

'Milking &dance Foundation. Academic Sciance/EcsIneeriar ROO namln
Fiseul -Year 19114 (Detailed Statistical Tebles)fin prem)(WesbingroM D.M RIC
table 84,

3

non-Federal sources, with smaller growth in federally sup-
ported research assistantships. On the basis of data pre-
sented in the FY 1985 and 1988 budget documents, the num-
ber of NSF-supported research assistants is expected to
level off after steady growth since 1981.' AS in previous
years. almost all teaching-assistants-99 percent of the total
reporteddepended primarily on institutional funding (chart
2).

'National Science Foundation, Justification of Appropriations to the Con-
grew, Fiscal Year 1985, p. 17. and Fiscal Year 1986, p. 20, ap. cit.

Chart 2. Full-limn/ideate science/enilneering enrollment
ln_doctorats-grantIng Institutions
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CITIZENSHIP

_Although the total_ numberof _foreign students continued
to rise, the 1983-84 increase of 2 percent was well below the
8-percent average annual growth rate over the 1977-83 pe-
riod. By comparison, the 1983-84 rise in foreign enrollment at

Chart 3. Foreign full-time graduate science/engineering
enrollment In doctorate-granting Institutions

as a percent of total by field
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all levels of higher education in all-fields was less than 1
percent Factors contributing to the 198384 reduction in the
rate of growth_include the strength of_lhel.f.S. dollar, which
has made it more costly forforeignersio come to the United
States to study, and the decline in oil prices, which has
reduced the foreign exchange available to the OPEC coun-
tries. These nations accounted for 21 percent of theforeign
students enrolled in American institutions of higher educa-
tion in 1984! Foreigneri were more heavily concentrated in
graduate engineering programs _than were U. S. students
but were underrepresented in psychology and The life and
social sciences in comparison to their proportion of total
graduate enrollment (chart 3).

'This proportion represents a sharp decline from the24 percent in 1143/S4
and 28 percent in 1982/83. See Institute of International Education, Open
Doors:1983/84 (New York: Institute of International Education. 19841, p. 23.
Open Doors: 1984/83 is currently in press.

Detailed Statistical Tables for Academic Science/Engi-
neering Graduate Enrollment and Support. Fall 1984 will be
available early in 1986. For further information on the ta7
bles, contact the Editorial and Inquiries Unit, Division of
Science Resources Studies. tel: (202) 634-4622.

The National Science Foundation (NSF) has Telephonic
Device for the Dlaf (TDD) capability which enables
individuals with hearing impairment to coinmunicate
with the Division of Personnel and Management for
information relating to NSF programs, employment,
or general information. The TDD number is (202)
357-7492.
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Output Of Stience and Engineering Doctorates Stable
in 1985, But Non-U.S. Citizens and Women

Increase Their Shares Of the Total

The SLirveY Of Earned Doctorates is-conducted annually by the Naill311111 Research Council for
the National Science Foundation; theNotional Endowment for the Humanities, National-lhitittites of
Hedlth and the Department of Education'. Approximately 95 percent of the 1985 recipients of the Ph.
D. and similar doctorates, e.t. Ed. D., responded to ihe survey questionnaire. The date base also
includes some information on nonrespondents that was obtained from publicsources. Recipient* of
first-professional degrees are not included (the M.D. degree, for example).

Highlight'
The number of science and engineering_ (VS) doctor-

ates awarded in 1985-10255was slightly greater thanin
1984 and 7 percent aliciVe the recentlow point in 19711Although
S/E doctOratee haVe been increasing, the 1985 total was Mill
4 percent below the peak reached in 1972.

Non-LLS--citizansiettned 4,850- S/E doCtorates in 1145,
an increase of lnpercent over_198t They received 28 pet=
cent of _all S/E doctoratea awarded in the United States in
1985, up from 25 percent in 1984. _and more _than_ in any
previous year. Most of these non-U.S. citizens, 81 percent in
1985, held tediporary visas.

The number of engineerim doctorates was 3,10.5in 1985, a
gain of 9 percent over 1984. Both US. and non-U.S. citizens
contributed to the increase. The 1,730 doctoral degrees
awarded to foreign_ cilizenein_1985 represented a new high
level for this group. A3.percenLincrease for_US-citizens
was their second consecutive increase_ afteren almostunbro-
ken series of declines following a peak reached in 1970.
Over the 197045 period the number of engineering doctor-
ates awarded to U.S. citizeni fell by on(Thilf, and their
shlreef the total In this field declined from 74 percent to 43
percent.

'Additional infotitiation iiiviIIibli Mint die Nitienal Research-Coundre
annualpublication series. Summary Report: Doctorate Recipients from U.S.
Universities (Washington. D.C.)

_ The num of science doctorates was 15,098 in Una,
slightly lesa_than_ in 1984-Non-U.S. citizens earned 3,120
science doctorates, an_ all-timeligh, Increasing their share
from 17 percent in 1978 to 22 percent in 1985. Thenumberef
U.S. citizens receiving science doctorates declined during
this period, a result of fewer awards to US males.

3/W doctorates were awarded to foreign citizens from
more than a hundred countries. An increasing share of the
recipients are from wuntries in East Asia. Consistently since
1900, over one-half the East Asians were from China, mostly
from Taiwan.*

!- Women continued to increase their _representation among
S/E doctorate recipientt but not as rapidly as in the seven-
tiesand early eigitties. The 4,050 degrees earned by women
ir: 1985 were only 2 percent more than in 1984, significantly
below the averageennual increase of abeut 6 percent achieved
during the preceding 10_years. In-1985. women -earned 1,340
more SM doctorates thanin 1971; men, in contrast, earned
135 fewer. The neteffect of these divergentirendshas bean
an increase in the propoetion of degrees awarded to womer4
from 19 percent in 1978 to 25 percent in 1985. Over the years
women have earned tver 88 percent of their degrees in
psychology, life sciences, and secial aciences.

'Some respondento report dud "Chine was their country of dtizenshlp,
not allowing a clear distinction to be made between the People's Republic
of Mum and Telma awed an puTrmenetv Mitre.= and educatfonal hhiary,
hoWevir, it is bilieviTd that most of those respondents ars from Taiwan.

lanTpEod In dm Supply and Education Analysis afOup, Division of Science Rosourcos Studios
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Overall Trends in Doctorate Production Tabb 1 Science/engineering (S/E) doctorates: 1978 and 1985

There have been three distinct phase:, in S/E doctorate
production during the 1980-85 period (chart 1), Dramatic
growth marked the sixties with increases for both men and
women and for both U.S. and foreign citizens in number of
degrees in each of the major fields. The annual number of
SiE doctorol graduates rose from 8,280 in 1960 to a peak of
19,000_in 1972, an increase ofover_200 percent. During the
second phase, which covered most of theseventies, the total
number of S/E doctorates declined to a low of 17,050 in 1978,
reflecting the rapid decrease for male U.S. citizens. During
the third and current phase, gains in the number of doctor-
ates awarded to women and non-U.S. citizens have offset
the continuing decline for US, male recipients, gradually
producing by 1985 an overall 7-percent growth over the 1978
level.

Chart 1. Long-term trends in doctorate prAuction
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The annual production of engineering doctorates has
increased by 31 percenisince 1976. The 3,165 doctorates in
1955, hoWever, remelt:Kid below the peak pr6duction of 3,500 in
1971 and in 1972. Within science fields, natural sciences are
increasing, while the axial and behavioral fields are decreas-
ing. Since 1978, natural sciences gained 10 percent to reach
9,400, while social and behavioral sciences declined by 8
percent. Changes for So% fields since 1978 are summarized
:in table 1.

FeriAgn Citizen Partkipatkin

Doctoral education in the UnftedStates _continued to attract
increasing numbers d foreign citizens. The most rapid growth
in 8/B doctorates earned by non-U.S. citizens occurred in
the sixties and early seventies when awards to this group
increased from 980 to more than 4,000. After declining to
leu than 9,500 in 1978, the numbers have again increased

2

Field 1978 1985

Change

Number Percent

Total SiE degrees 17,048 18,255 1207 7

All sciences 14,625 15,090 465 3
Natural science 8,562 9,408 841 10

Physical sciences 3,234 3,531 297 9
Life tkVences 4,369 4,877 508 12

Mathematics 838 689 149 18
Computer science 121 311 190 157

SocWl and behavioial
sciences 6,063 5,682 381 6

Social sciences 3,008 2,07 401 13
Psychology 3,005 3.075 20 1

Engineering 2,423 3,165 742 31

Mon-S/E degrees 13,827 12,946 881 6
SOURtE: Nadonal Selma Foundation

rapidly, particularly in the last ,three years. In fact, this
increase was more than sufficient to account for the growth
in S/E doctorates; the increase of 1,4401n loreign_recipients
with temporary visas since 1978 was greater than the increase
of 1,200 in all S/E doctorates.

Foreign citizens earned 4,850 S/E doctorates in 1985, almost
10 percent more than in 1984, and about 21 percent of total
S/E doctorates in 1978 (chart 2), This share, showing a den-

Chart 2. Shares of doctorates earned by non-U.S. citizens
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nite upward trend in the last five years; reached 28 percent
in 1985:

The increase in the foreign doctorates since 1978 follows a
substantial increase in thenumber of full-time foreign S/E
graduate students since 1977: -83 percent for_science_ and 71
percent -for engineeringbetweetrfall_1977 and fall 1984.!_The
trend suggests even more foreign doctorate recipients in the
years_ahead.

-Most foreign doctorate recipients have temporary visas,
which_ are relatively easy to obtain and which normally grant
them permission to remain in the United States only while
they are students. This group constitutes an increasing pro-
portion of the non-U.S.-recipients;_Thenumber_of S/E doc-
torates __earned by temporary_residents has increased in each
yearnince_1978,1rom_2.500 to3.950 in 1985. During the same
period; the number of S/E doctorates earned bY non-U.S.
permanent residents declined from 970 to 900. As a-result,
the proportion of foreign StE doctorates-received by tempo-
rary residents rose from 72 percent in 1978 to 81 percent in
1985.

Field -distribution; For non-U.S. citizens; _engineering _has
been the printary_major lieldaince_1967.: and _it has repre-
sentedagrowing proportion of the awards to ncri-U.S. citi-
zens since that lime. An:upturn in the last two years has
restored the number of U.S. citizens earning engineering
doctorares to-the same levelas in 1978; however, the doctor-
ates earned by non-U.S. citizens have- increased-over this
7-year period- -lsy 58- percent, from1.10Otol-.730._Therefore;
heginning in_ 19131 and_ continuing _through 1985._ non,US; cIti-
zens-have received more than_ onefhalf of the engineering
doctorates; In 1985; non-US._ temporary residents received
47 percent; and non-U.S. permanent residents received 10
percent ofithe engineering doctorates.
:The engineering disciplines attracting themost_non-U.S.

citizens in-1985 were electrical/electronics; mechanical;_civii;
and- chemical _engineering; in_that order; Foreign_ citizens
earned betweenAtipercent and 67 percent _of the doctorates
in each of _these four disciplines. Other engineering special-
ties with hIgh proportions_ ot doctorates- awarded to non=U.S.
Citizens ineindidaeronautical/astronautital,agrittlitbral, corn!.
puter, industrial, and ocean engineering. Representation of
foreign citizens was considerably lower insome engineer-
ing specialtiecin bioengineering, for example, they earned
27_ percent_of _the_doctoratee

Foreign citizens also: earned relatively large shares of the
1985 doctorates in mathematics (43 percent); computer_ sci-
ences 137 percentb and agricultural sciences (37 percent),
but only 17 percent of the doctorates in the Okla' and behav-
ioral sciences, land 14 percent in biological sciences. They
have increased their shares substantially in mathematics
and computer sciences _since_ 1978._

The totainumber of science doctorates has increased by
485; or 3 percent; since 1978; There was an increase of 800 in
non-U.S. citizenowith temporary visai; While the nutisber of
U.S. citizens ond: non-U.S. permanent residents declined.
AA a result; the share earned by non-U.S. temporary real7
denti increased from 12 percent to 18 percent, permanent

'Malcom Schism Foundation. Academic Science/Engineering: Graduate
Enrollment and Support. Fall 1964 (Detailed Statistical Tablesi (Washington.
D.C.10811).

residents declined from 4.5 percent to 4.0 percent. and U.S.
citizens declined from 83 percent to 78 percent.

Support for doctoral study. Foreign_graduate students were
more likely than U.S. citizenoto obtain_ their primary sup-
port through _research and teaching assistantships (chart 3).
Sixty-one percent of the foreign recipients versus 47 per-
cent of the U.S. citizens received their primary support
through these sources. Ir part. this reflects the limited eligi-
bility of foreign students for direct U.S. Federal programs.
Those with temporary status may also face restrictions on
employment in the UnitedStates because of_ visa limitations
or language difficulties; and are less likely to have working
spauses. Family contributions were a more frequent _pri-
mary source for foreign citizens than for US. citizens. Many
non-U.S. citizens with temporary visas relied on ''other"
sources, which in most cases was support from their home
countries.

World regions. U S. universities award doctorates to stu-
dents from more than a hundred different countries; For 25
years; East Asia and West Asia have each provided about
one-fourth of the foreign recipients, but in the last four years
and particularly in 1985, there has been an increasing pro-
portion from East Asia.' Among those non-U.S. citizens who
reported their country of citizenship in 1985. 32percent were
from East Asia and 24 percent from West Asia; The recent
increases from East_Asia have been provided primarily by
China (including Taiwan) and Korea; with increases of 76
percent and 145 percent, respectively, since 1981. Doctorate
recipients from Iran reached a peak of 280 in 1984 and declined
by 20 percent in 1985 (table 2)..

Table 2. Loading countries of origin of foreign cftizens
receiving science/engineering (S/E) dectsretes: 1985

_Coun[trroloitizenthip S/E doctorates

Total 4,847

Chida (Including Talwan)' 792

India 453

Kati 318
Iran 225

Canada 147

NIAFft 105

ECYPt 100

Menke' 100

England 99

lapan, Okinawa. Rykus 95
7baArand 93
Other countries 1.803
Country not reported 519

ISM on psnerent moms and enestball hislory. It Is telleed eel mast of tie "Mims-
wends* ws tram Tams.

Willa: Scisiti FiereiniSS

'The countries providing moil recipients from Bast Asia were adna Ended-
ing Taiwani. Korea. Thailand. Japan. and Hong Kong. The principal countries
from West AMa wore India. Iran. Israel, and Turkey.



Chart 3. Primary source of support in graduate school of sdence/engineering doctorate recipients, by citizenship: 1985'
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Postdoctoral location; Foreign citizen& do not necessarily
leave, the Unitedltates upon receipt of _a doctorate_ from a
U.S. iiiititution. Temporary Visas may be renewed under
certain conditiOns. Of those SiE retipienta in 1985 reptirting
definite commitments (a "limed COntratt Or SiMiltir arrange-
meat) and expected location atthe time of graduation," 97
percent of the U.3. citizens; 92_ percent of the non-U.S. citi-
zens on permanent visas; and 54 percent of those on tempo-
rary visas expected to locate inithe United States.° For the
litter group, equal numbers had commitments for postdoc7
Vial study as for employment, about 800 each. RecipienM of
do-citrates in engineering reported higher rates of definite
commitments and tweeted locations in the-United States
than did_the science doctorates; The _rates in engineering
were _96 _percent for U.S. citizens; 96 percent for non-U,S.
citizencon permanent visas, and 69 percent for those with
temporary visas.

.PartUdWion of Women
_The increasing participation of women, both U.S. and

ion-U.S. citizens, continues to be one of the most lignificant

'111zIpermitpercent reported &finite commitments In 11015.-
*Mum elt foreign:La doctorate recipients; 41 percent upecled to be

I.ea°-d in tW thilaU SOW ind 31 percent outside the United States; a
percent did not report a location.

20 40

Percent

60 0 20 40

developments in higher education over the last 20 years.
The proportion of women earning master's degrees (S/E
and non=S/E combined) exceeded one-half of all master's
degrees awarded in the United States for the first time in
1981, and they exceeded one-half of all bachelor's_ degrees
in 1982.7 The proportion earning S/E doctorates reached 25
pe rcent in 1985 (chart 4).

Women earned 4,650 S/E doctorates in 1985, only 2 per-
cent more than the previous year, but 40 percent more than
in 1978. During the last seven years women increased their
annual number of S/E degrees by over 1,300, while the number
earned by men decreased by 135. Consequently, women
increased their representation among S/E doctorate recip-
ients, though not as rapidly as in the seventies and early
eighties.

The representation of women among doctorate recipients
is greater for U.S. than for non-U.S. citizens. Among U.S.
citizen', 30 percent of the S/E dectorates in 1985 were earned
by women; the comparable figures for non-U.S. citizens with
permanent visas ware 20 percent, and only 13 percent for
those with temporary visas.

'Department of Education. National Center for Edmation Statisthm_Suryery
of Degrees and Other Formai Awards Conferred annual savoys (Washington.
D.C.)
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Field distrilrutiOn. Traditionally, women have earned more
doctorites in non43/E fields than in S/E fields. For men.
just the omosite is true. In 19115,-88percentof the doctorates
earned by men were in S/E fields, compared with only 43
percent for women._ Nonetheless, women have increased
their representation in EWE fields: their 198 engineering
degrees accounted_ tor More than 8 percent of the total doc-
torates in that field. Inasmuch as the full-time enrollment of
women in undergraduate engineering increased from 34,000
in 1978 to 82,700 in 1984. an 84-percent increase, both the

number and share of engineering doctorates awarded to
women can be expected to increase.'

Women earned 29 percent of all science doctorates in
1985. They earned_23 percent of the degrees in natural sci-
ences and 41 percent in social and behavioral sciences. The
greatest proportions of women among doctorate recipients
in 1985. as in the last 10 years, were in psychology (49 per=
cent of the doctorates), social sciences (32 percent). and life
aciencei (29 percent). The lowest participation rate for women
was in computer sciences (11 percent).

The field disiributions differed for U.S. and foreign women.
More than 53 percent of ILLS. women chose social and behav-
ioralecience fields, compared to less than 30 percent of
foreign women; this difference resulted primarily from dif-
ferences in doctorates in psychology, chosen by 37 percent
of U.S. women but by only 8 percent of non-U.S. women.
Biological aciencet attracted nearly equal proportions of_the
U.S. and foreign women earning S/E doctorates (29 per-
cent), while engineering doctorates weremare likely among
foreign women (11 percent) than U.S. women (3 percent).

Engiacterin-g Manpower Commiuion. Engineering and Technology Enroll-
ment, Fall 1884 (New York: American Auotiation of Engineering SOCielles).

NOTE NSF has TDD (Telephonic Device for the Deaf}
capability which enables individuals with hearing
impairments to communicate With the Division of Per-
Sonnal and Management for information relating to
NSF programs. employment, or general information.
This number is (202) 357-7492.
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